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Claim Amendments 

1 . (currently amended) A light delivery catheter for inserting uxto a hoUow body 
organ having target tissue and exposing the target tissue to light, the catheter 
comprising: 

a. an elongated tubular catheter shaft having a proximal end which remains 
outside of the body organ when in use and a distal end which is inserted 
into the body organ when in use, the distal end having a Ught treatment 
zone through which Ught can be transmitted; 

b. a light guide in the catheter shaft for transmitting light from a light 
source at the proximal end of the catheter shaft to the light treatment 
zone; 

c. an occlusion balloon positioned on the distal end of the catheter shaft 
adjacent to the light treatment zone; 

d. an inflation lumen in the catheter shaft and in fluid communication with 
the occlusion balloon for delivering fluid from an inflation fluid source 
at the proximal end of the catheter shaft to the occlusion balloon; 

e. an infiision lumen in the catheter shaft for delivering infiision fluid from 
an infiision fluid source at the proximal end of the catheter shaft to the 
light treatment zone; and 
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f. a plurality of infusion ports formed on the light treatment zone and in 
fluid communication with the infusion lumen for delivering infusion 
fluid to the hollow body orga n, wherein the p lumlif y of infusion p orts 
are radially distributed abou t the circumference of the cat heter shaft at 
the lisht treatment zone and lon^ tudi nallv distributed alonp the lenprth 
of the li^ t treatm ent zone . 

2. (Withdrawn) The cathctor of oloim 1, wherein the pluralit>^ of infuoion ports mc 
mdially diatributod around the oiroumfcrcncc of the catheter flhafl! at the light 
freat mont gone . 

3. (currently amended) The catheter of claim 31, wherein the plurality of infusion 
ports comprises two infusion ports positioned around the circumference of the 
catheter shaft at about 180 degrees of radial separation, such thai the pressure of 
infusion fluid passing through the ports is generally equalized. 

4. (currently amended) The catheter of claim 31, wherein the plurality of infusion 
ports are positioned around the circumference of the catheter shaft at intervals of 
about 120 degrees or less of substantially uniform radial separation, such that the 
pressure of infusion fluid passing through the ports is generally equalized. 

5. (withdrawn) Tho catheter of claim 1, whoroin tho plurcdit>^ of infusion ports oro 
longitudinally distributed along Ifao length of th e light troatmcMit gone. 
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6. (previously presented) The catheter of claim 1, wherein the optical guide is an 
optical fiber, the catheter further comprising a fiber l\mien in the catheter shaft in 
which the optical fiber can be inserted and advanced to the light treatment zone. 

7. (previously presented) The catheter of claim I , wherein the optical guide is an 
optical fiber having a distal end terminating in a diffuser within the light treatment 
zone. 

8. (previously presented) The catheter of claim 7, wherein the optical fiber is 
inserted within the inflation lumen. 

9. (previously presented) The catheter of claim 7, fiirther comprising a second 
optical fiber in the catheter shaft for detecting light emitted by the first optical 
fiber and transnutting the detected light to the proximal end of the catheter shaft, 
the second optical fiber having a distal end terminating in a diffiiser-tipped fiber 
for light collection within the light treatment zone. 

10. (withdrawn) The catheter of claim 1, wherein the catheter ahoft is transparent at 
the light treatment zone . 

1 1 . (previously presented) The catheter of claim 1, wherein the catheter shaft is 
translucent at the light treatment zone. 

12. (previously presented) The catheter of claim 1, wherein the catheter shaft 
contains a scattering media at the light treatment zone* 
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13. (previously presented) The catheter of claim 1, further comprising a guidewire 
lumen extending through the catheter shaft. 

14. (previously presented) The catheter of claim 13, further comprising an optical 
fiber in the catheter shaft for delivering light to the target tissue, the optical fiber 
having a distal end terminating in a dififoser within the light treatment zone, 
wherein the optical fiber is disposed within the guidewire lumen. 

15. (previously presented) The catheter of claim 13, further comprising a rapid 
exchange guidewire port formed in the guidewire lumen and catheter shafl at the 
distal end of the catheter shaft. 

16. (currently amended) The catheter of claim 15, wherein Uie rapid exchange 
guidewire port is positioned adjacent and proximal to the occlusion balloon. 

1 7. (previously presented) The catheter of claim 1 S, wherein the r^id exchange 
guidewire port is positioned distal to the light treatment zone. 

1 8. (previously presented) The catheter of claim 1, further comprising a centering 
balloon through which light can be transmitted, the centering balloon positioned 
over the light treatment zone. 

1 9. (previously presented) The catheter of claun 1 8, wherein the inflation lumen is in 
fluid communication with the centering balloon and delivers fluid for inflating the 
centering balloon, 
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20. (previously presented) The catheter of claim 1, further comprising an angioplasty 
balloon through which light can be transmitted, the angioplasty balloon positioned 
over the light treatment zone. 

21. (currently amended) The catheter of claim 1, wherein the occlusion balloon is 
distal to the light treatment zone. 

22. (currently amended) The catheter of claim U wherein the occlusion balloon is 
proximal to the light treatment zone, 

23. (currently amended) The catheter of claim 22, further comprising: 

a. a guidewire lumen extending through the catheter shaft; and 

b. a perfusion port formed in the guidewire lumen and catheter shaft 
proximal to the occlusion balloon to provide a bypass channel for 
allowing fluid in the hollow body organ to pass through the guidewire 
channel to the distal end of the catheter shaft when the occlusign balloon 
is inflated. 

24. (previously presented) The catheter of claim 1, wherein the catheter shaft further 
comprises a narrowing transition adjacent to the light treatment zone, the 
narrowing transition reducing the diameter of the catheter shaft along the light 
treatment zone. 

25. (previously presented) The catheter of claim 24, wherein the infusion lumen has a 
constricted portion along the light treatment tone. 
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26. (previously presented) The catheter of claim 24, wherein the infusion lumen 
terminates at an infusion port formed along the transition of the catheter shaft, 

27. (currently amended) A Ught delivery catheter for inserting into a blood vessel 
having a vascular wall and exposing the vascular wall to light, the catiieter 
comprising! 

a. an elongated tubular catheter shaft having a proximal end which remains 
outside of the blood vessel when in use and a distal end which is inserted 
into the blood vessel when in use, the distal end having a light treatment 
zone through which light can be transmitted; 

b. an optical fiber in the catheter shaft for delivering light &om a light 
source at the proximal end of the catheter shaft to the Ught treatment 
zone, the optical fiber having a distal end terminating in a diffiiser within 
the light treatment zone; 

c. an occlusion balloon positioned on the distal end of the catheter shaft 
proximal to flie light treatment zone; 

d- an inflation lumen in the catheter shaft and in fluid communication with 
the occlusion balloon for delivering fluid from an inflation fluid source 
at the proximal end of the catheter shaft to inflate the occlusion balloon; 

e. an infusion lumen in the catheter shaft for delivering infusion fluid from 
an infusion fluid source at the proximal end of the catheter shaft to the 
blood vessel; and 
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t a pluraUty of infusion ports fonned in the catheter shaft and infusion 
lumen through which infusion fluid can be delivered into the blood 
vessel, wherein the plurality of infusion ports are radially distributed 
about the circumference of the light treatment zone and longitudinally 
distributed along the length of the light treatment zone. 

28, (currently amended) A light delivery catheter for inserting into a hollow body 
organ having target tissue and exposing the target tissue to light, the catheter 
comprising: 

a. an elongated tubular catheter shaft having a proximal end which renxains 
outside of the body organ when in use and a distal end which is msertcd 
into the body organ when in use, the distal end having a light treatment 
zone through which light can be transmitted; 

b. a light deliveiy optical fiber in the catheter shaft for delivering light 
firom a light source at the proximal end of the catheter shaft to the light 
treatment zone, the optical fiber having a distal end terminating in the 
light treatment zone; and 

c. a light detection optical fiber in the catheter shaft for detecting U^t 
emitted by the light delivery optical fiber and transmitting the detected 
light to the proximal end of the catheter shaft, the light detection optical 
fiber having a distal end temiinating in the light treatment zone; 
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4, a fluorescent materi al incorporated into the distal end of the catheter 
shaft to provide a fluorescent emission when exposed to light emitted 
from tl^e Ught delivery optical fiber, whereby the fl uorescent emkQinr, 
can be transmitted to the proximal end of the light detection optical fiber 
to monitor lip rh t delivery: 

e> an occlusion balloo n positioned on the distal end of the catheter shaft 
adjacent to the lieh t treatment zone: 

f. an inflation lume n in the catheter shaft and in fluid c ommuriicatinn with 
the occlusion ball oon for delivering fluid from an inflation fluid source 
at the OTOxnnal end of the catheter shaft to the occlusion balloon: 

g> an infiision lumen i n the catheter shaft for delivering infusion fluid from 
an infiision fluid source at the pmytmal end of the ca theter i^haft tn fhf» 
light treatment zone: and 

h. a Plurality of infiis ion ports formed on the light treatment zone and iq 
fluid communication with the infu sion lumen for delivering infiision 
fluid to the h ollow body nrpan^ wh erein the plurality of infusion ports 
arc radially distr ibuted about the circumference of the catheter shaft at 
the light treatm ent zone and lopgitudinallv distributed alone the Icntrth 
of the light treatment zone. 

29. (previously presented) The catheter of claim 28, wherein the li^t delivery 
optical fiber comprises a diffiiser tip at the distal end. 
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30. (previously presented) The catheter of claim 28, wherein the light detection 
optical fiber comprises a diflfuser tip at the distal end. 

31. (withdrawn) The catheter of claim 28, further oomprising a fluorcaoont matorial 
inooiporatcd iiil o the diatal end of the oathctor ohoft to provide a fluorcscait 
emioaion when cxpoacd to light emitted from the light dclivory optical fibor, 
whorcby the fluorescent cmiooion con bo transmitted to the proximal end of tihe 
light detection optical fiber to monitor light deliver 

32. (currently amended) The catheter of claim 28 wherein the light detection 
optical fiber has a proximal end which remains outside of the body organ when 
the catheter is in use and wherein the fluorescent emission has an associated 
fluorescent wavelength, the catheter further comprising a wavelength selective 
optical element at the proximal end of the light detection optical fiber to separate 
the fluorescent emission. 

33. (previously presented) The catheter of claim 32, wherein the wavelength 
selective optical element is a narrowband filter that passes the fluorescent 
wavelength and rejects extraneous wavelengths. 

34. (currently amended) A light delivery catheter for inserting into a hollow body 
organ having target tissue and exposing the target tissue to light, the cathetCT 
comprising: 

a, an elongated tubular catheter shaft having a proximal end which remains 
outside of the body organ when in use and a distal end which is inserted 
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into the body organ when in use, the distal end having a light treatment 
zone through which light can be transmitted; 

b. an optical fiber in the catheter shaft for delivering light from a light 
source at the proximal end of the catheter shaft to the light treatment 
zone, the optical fiber having a distal end terminating the light treatment 
zone; and 

c. a fluorescent material incorporated into the distal end of the catheter 
shaft to provide a fluorescent emission when exposed to light emitted 
from the optical fiber, whereby the fluorescent emission can propagate 
back to the proximal end of the optical fiber to allow monitoring of light 
deliveryTi 

d. an occlusion b alloon positioned on the distal end of the catheter shaft 
adjacent to the light treatment zone: 

e. an inflation lumen i n the catheter shaft and in flniH mmmi mication with 
the occlusion balloo n for delivering fluid from an inflation fluid source 
atjhe proximal end of the catheter shaft to the occlusion baUoon: 

f. an infi ision lumen in the catheter shaft for delivering infiision fluid from 
an infiision fluid source at the proximal end of the catheter shaft to the 

light treatment zone: and 

a plurality of infiision ports formed on the light treatment Tjons and in 
fluid communication with the infiision lumen for deliverigg infusion 
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fluid to the hol low body organ, wherein the plurality of infusion ports 
are radially distributed abou t the circumference of the catheter shaft at 
the light treatment Tone and longi faidinfllly dis tributed alonp the len^ 
of the light treatment zone. 

35. (cuirently amended) The catheter of claim 34.^, whei^in the optical fiber has a 
proximal end which remains outside of the body organ when the catheter is in use 
and wherein the fluorescent emission has an associated fluorescent wayelength, 
the catheter further comprising a wavelength selective optical element at the 
proximal end of the light detection optical fiber to separate the fluorescent 
wayelength. 

36. (currently amended) The catheter of claim 35 34, wherein the light detection 
wavelength selective optical element is comprises a dichroic beam splitter. 

37. (previously presented) A light delivery catheter for inserting into a hollow body 
organ having target tissue and exposing the target tissue to light, the catheter 
comprising: 

a. an elongated tubular catheter shaft having a proximal end which remains 
outside of the body organ when in use and a distal end which is inserted 
into the body organ when in use, the distal end having a light treatment 
zone through which light can be transmitted, the catheter shaft having a 
variable diameter which forms a narrowing transition portion adjacent to 
the hght treatment zone, the transition portion reducing the diameter of 
the catheter shaft along the light treatment zone; 
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b. a light guide in the catheter shaft for transmitting light from a light 
source at the proximal end of the catheter shaft to the light treatment 
zone; 

c. an infusion lumen in the catheter shaft for delivering infusion fluid from 
an infusion fluid source at the proximal end of the catheter shaft to the 
hollow body organ, the infusion lumen having a variable diameter, 
wherein the diameter of the infusion lumen decreases at the transition 
portion of the catheter shaft; and 

d. one or more mfusion ports formed in the catheter shaft and in fluid 
communicatiott with the infusion lumen through which infusion fluid 
can be delivered into the hollow body orgart 

38. (jpreviously presented) A light delivery catheter for inserting into a hollow body 
organ having target tissue and exposing the target tissue to light, the catheter 
comprising; 

a. an elongated tubular catheter shaft having a proximal end which remains 
outside of the body organ when in use and a distal end which is inserted 
into the body organ when in xise, the distal end having a light treatment 
zone through which light can be transmitted, the catheter shaft having a 
variable diameter which fonns a narrowing transition portion adjacent to 
the light treatment zone, the transition portion reducing the diameter of 
the catheter shaft along the light treatment zone; 
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b. a light guide in the catheter shaft for transmitting Hght from a light 
source at the proximal end of the catheter shaft to the light treatment 
zone; 

c. an infusion lumen in the catheter shaft for delivering infusion fluid from 
an infusion fluid source at the proximal end of the catheter shaft to the 
hollow body organ, the infusion lumen terminating a at the transition 
portion of the catheter shaf^ and 

d. a plurality of infusion ports formed on or near the transition portion of 
the catheter shaft and in fluid communication with the infusion lumen 
through which infusion fluid can be delivered into the hollow body 
organ. 

39- (previously presented) The light delivery catheter of claim 38, wherein the 
infusion lumen terminates in an infusion port located on the transition portion of 
the catheter shaft. 

40. (new) Hhie cathet er of claim 28, wherein the occlusion balloon is distal to the 
light treatment zone. 

41. (new) The cathet er of claim 28, wherein the occlusion balloon is pmvimfll to the 
light treatment zone. 

42. (new) The cathete r nf riaim 34, wherein the occlusion balloon is distal to the 
light treatment zone. 
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43, (new) The cathete r of claim 34, wherein the occlusion balloon is proximal to the 
light treatment zone. 

44, (new) The catheter of claim 37, further comp risinpr 

e. an occlusi on balloon positioned on the distal end of the c athet^^ ffh^fi 
proximal to the li^ht treatment zone: and 

an inflatio n lumen in the catheter shaft and in fluid cnmm nnigflti nt^ v^/ith 
the occlu sion balloon for delivering fluid from an inflation fluid source 
at the pr oximal end of the catheter shaft to the occlusion balloon. 

45, (new) The catheter of daiin fintfaer comprising! 

e. an occlusion balloon positioned on the distal end of the catheter shaft 
t^roximal to the light treatment zone: an€| 

f- an inflation lumen in the catheter shaft and in fluid communication with 
the occlusion balloon for delivering fluid ftota an inflation fluid source 
at the proximal end of the catheter shaft to the occlusion balloon. 



23213253 



PA6E19l24'RCVDATm064:14:36PM [Eastern DayDghtm^^ 



